Effect of sodium butyrate on the production, heterogeneity and biological activity of human thrombopoietin by recombinant Chinese hamster ovary cells.
Human thrombopoietin (hTPO) is a heavily glycosylated protein with 6 and 24 potential N- and O-glycosylation sites, respectively. To determine the effect of sodium butyrate (NaBu) on the production and quality of hTPO in recombinant Chinese hamster ovary (rCHO) cells, NaBu (0-10 mM) was added to the cultures of exponentially growing cells. NaBu addition significantly increased both the specific and volumetric hTPO production, although it decreased the cell viability by apoptosis in a dose-dependent manner. The highest hTPO concentration of 82.2 +/- 5.6 microgml-1 was obtained in the culture with 3 mM NaBu addition. Compared with the culture without NaBu addition, the culture with 3 mM NaBu resulted in a 6.4-fold increase in qTPO and a 3.3-fold increase in the final hTPO concentration on day 7. However, NaBu deteriorated the quality of hTPO, resulting from increased heterogeneity, reduced acidic hTPO isoforms, reduced alpha(2 --> 3) sialylation, and decreased in vivo biological activity. We also found that the biological activity of hTPO in the culture with 3 mM NaBu addition collected on day 7 was 72% of that in the culture without NaBu addition. Taken together, the use of NaBu or its optimal concentration for high-level expression of a heavily glycosylated protein like hTPO should be determined by considering its detrimental effect on the quality of glycoprotein.